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(57) Abstract: [PROBLEMS] To provide compositions which are obtained by making fine clusters of transition metals supported 
on polymers and which are useful as catalysts for various reactions and easily recoverable and reusable after the service. [MEANS 
FOR SOLVING PROBLEMS] A polymer-supported metal cluster composition comprising a transition metal and a crosslinked poly- 
mer on which the metal is supported, characterized in that the crosslinked polymer is one obtained by crosslinking a crosslinkable 
polymer having both hydrophobic side chains and hydrophilic pendants having crosslinking functional groups. The composition is 
preferably produced by forming in a suitable solvent micells of metal clusters supported on a crosslinkable polymer described above 
and then crosslinking the crosslinkable polymer. The composition is useful as a catalyst for hydrogenation, dehydrogenation, allylic 
substitution, oxidation, coupling, carbonylation, and so on. 



ttwi -mm® x*&%<, z©*^fi**«^9x5r-tt**i4, moats la^s^ 

•Ctt»*tt S«-?-l=tt*«© *? - Lfc 5 H)l,£MmLtzm. ttSB*teK«« JMIEfclctt-r Zt ic 



WO 2005/085307 1 PCT/JP2005/003848 

m m m 

[oooi] ^rnwfe. /<7i?v^<Dm^m?9x9—&mmm&(DMft*wz.&7£4k£ 

[0002] &mktfv^— <Dm&mz&\,^xfem*ft&m&m*<D&mzmfc^MWikL-x 

-jf7&^4^^±Mt^mm^x^mmm^v^-Km^^fcmmm 
j$.wi>mz6£tix^zi)K ztib(Dffij&mz.m^x}i&, m&£titc&m&%.ifc<Dn 
m^^xnmtix<^^mm^h^tc.mnxm) 0 

^t^m^^—kvxmi^mmim^ir^mhmm^tix^^^(Dmm^ 

[0003] #fF^Ci)tl:WO2004/024323 
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[0005] *ss^0j!#^^, #s©#3&sr^rr5aKy^— , sp^ (#i & 

Mmm^-r^K-r^b^mK^tc. ^(D^mm^-r^tz.^, k&<d 

m#>z>z.b&nsmbt£ot£o ^tcmm^Mir^bh^mb^tccDXM^m^ 
^-^m^tmm^m^b^m^i-^b^m^^fc 0 
[oooe] w^b, *mmte, m^m*m&nfrttunis^xt£%mfr^un&m? : 5* 

^mm^onmurxh^b^wmbir^m^uw^m^^— %Ammx$bz> 

•f&IxJ'S, #^7°y^:^l5tJ^(Heck, Suzuki, Stille, Hiyama, Negishi, SonogashiralxJ^ 
Buchwald-Hartwig^^^y^-Y— /^nM^^^fc^^V^Rft^b) , Xfct 

%/]/y$~MkR)fc<vfcfom<kMbl^X(D&mx&% 0 
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[0007] ^W#fett^JR*JilBb^5*3K^WieSSr=firrSaKy^— ^;H« 

[ooo8] ^j»^7Ky-^-^(7)+@af^^i«9^y-7-^ir/k^ 
e^^jf*t<, A^rz=^^ e^#^j;(90 

[0009] ^©^JRSr^^lJia^^S^jSfe^br tt, #^EB^£tl^V ^ 09^.rf ±IBb 

m^t^mm^m\^(DnmmxmM^^dm^(D^mm\mm^f^m 
^tmm^mm^M^x^mum^^Mm.^.mmm^(D^mmxm^ 
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ioti^^ii:^, ^(Dx^vxmm^n^^h^mm^m^ 

[0010] m&<D&mMbL-Xfe<rb : 7Kh*v'79>'(THF) , SWe^>\ Tirh^ N, N- 

«^* 0 y^-5^r/^(DmS^*fflv^S^^J;oT^M^^ % ffitt^^-e^J0.1 
-100 mg/mU #^0.1-10 mg/mL©^^tt5*/V»^S^ofc**^ 

tt^o ffitt^^-C^lO-100 mg/mLtDmM&Xfe^/l/feftmmk&m^ 

\^9^^±^mxm^±^^tm^mmm^m^^v^—^±M'im^x 

[ooil] &JRfMBft:fcra\ g W©S5g^JRSr^tna^^b-a^» (^Jiifift 

[0012] ^^^^S&fttfJiifitffcLT, 0tlx.fi, ^^/v^^/v^^^pCch 

3 

) Ph) , ^m^/V^^y^mnir^(dPPf) , hU^^/V^^^(p(CH ) ) . MJ^^ 

2 3 3 
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3 3 

^(PCy ) , hy^hdr^^^>-(P(OCH ) ) , hV^-h^&Xy^ (P(OEt) ) , hV 

3 3 3 3 

tert-^drv-^^^CKoW h hy^o:^/k^^^(PPh ) , 1, 2-tf (>>:7;n 

3 3 

^7k^^y)m^^(DPPE), hy^cny^>/^^^(p(OPh) ), hy-o-hy/ytfc* 

3 

hy-m-hy/v^^^r^, hy-p-hy/v^^^-c^^^w^^^-i'^ss^^-. 
i, 5— yyn^y^v?^ (cod) . ^y^yfyrthy (dba) . tf t° y >v (bpy) . 

^^>-hny^(PHE), ^<>-y^hy/V(PhCN), -I'yi/T^KCRNC), hy^/VT/V 

^(As(Et) k ^itjj§H\ mmm^. ^mm^, ^mu^<D^n^f>u^, r 

3 

-fe^/VTirh^K ^n^^v^y-, v^n^^S?^^ ^^y^/Vv^n-^^ 

„ Ti?h^hy/K ^^c^/V^rviT±^/^T±h^K ^/^^— k ft— k ^ 

0>fH?f>, ^afc*:7>fVEte-7N 1, 5-^n^^rc^(cOD), ^^y^V 
Tirh^ (DBA) „ If try (BPY) „ 7m^t>ny y (PHE) , ^yy^hy/y (PhCN) „ 

^y i/T^K (RNCh RXfhV^/^T/yyy(As(Et) )#W*L<> hV7^~A>ttX7 

3 

y>\ hytert-^^/v^^^y, ^.u ? hy-o-hy/y^^y^j:«90^b<, hj^— 
[0013] «0^(^^^^«i^7KMiJ^(^#^^)^^^tt^i-§07KMiJ^^ 

[0014] m^mmtvxn, ^mmm, r/v^vmt^^mfhfi, ^mm^^tix 
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frWl^ri, Wttf^^S, 7x^;Pxf;H^ ^-/i^ntW^ 

[0015] ^#gt«b-cv >-ot> £i ^t/v^/v^l-c«:, M^-et^^-et^v 

I2©fc©asa£tf £>*u *f*^^«, 0!l?USy^VyS. n-y°nt7i^ yy 

:/ufc7y|^ n-y^/V^ s -fy^'f-/VS, sec-y^/V^ tert-y^W3E N n-^^^/V 
yy^y^V^, sec-^y^/V^, tert-^y^/V^, ^^=f-;V^ n-^^y 
yy^-^y/V^ sec—^y/V^ tert-^^y/VS, n-^y°^yv5£. HV^f 
^/VJS. sec-^y°^/VS, tert-^y^/VS. n-^y^WS. sec-^y^/HS, tert- 

y/vl£ % ^yy-xy/vis^ -^^tfv'yl, ^y^-xy/vii^ ^^^fVys> y^ 

fV/vi, y^^y/v^ ^n^otVi/S, ;yyn^>^/H£, yyn^dry/v5£ N i/9 

yynK^y/^, yynhy^V/v^, yyn^dri^y/i^ yyt^yy^v 

[0016] ^#^^^-b-CV^-CtJ:V^Ty-/V^t/Ty/Vdr/^^L-C{i, _hfELfc#P^ 

[0017] mm&.'gmmttirzm.Tkvt.mm.^ m^^^-r^mm^m^m^m 
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ftg-eift^&ax-tv ^xh £v \ 

[0018] Mft^^th%mm^M^<Dm^\;^m-^io^:ti,xfe^ ^^m<D^ 
[ooi9] m^mm^mtvxn, trntftm >7/v^;n, m«\ ^*^c^i-6as 

(DT/U^rU>mXhoXh^^K-R 9 (OR 10 ) - -R 9 (COOR 10 ) Xte-R 9 (C 

m n 

oor 10 ) (or 10 ) -(^,R 9 te&mffi&xtei%mm-6,&tiv<te&mw&x 

o p 

m—2(DT/^u>m^mu R^^n^nm^xmrn^—^ t$^<fe2<D 
T/^u>m^mu m, nRxf P m-io(Dmm, omxu.2itm-t 0 )xmzn% 
^.m^h^hco^m^xh^t^»^^\ ^.cox^m^^^mti^x.-cu ( 

2 

OC H ) -^-CO(OC H ) -mf)^fhfrZ>o 

2 4 4 2 4 4 

[0020] —Jf, Mft^-ZZ.thhlMm&^1rZ)h<DX&tii-£\ ^f^&h&X&oXh^ ^ r. 
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[0021] gP^.^LV^^ttr^^f*^ 

(B) ^ttW^SWi-Sia^MiJ^t^m^-M^^- 

[0022] ^tf> 1) 8f&M£ffl«L ^^ttW^S^i-^^TKMiJ^r^M^tt^m^^^ 
R 1 -CH=C— R 3 -R 4 

R 3 fe±m<D±m.bm^&v, jn&a&^ mmm-s^r^u^m. -r 9 (or 10 

) - -R 9 (COOR 10 )-Xii-R 9 (COOR 10 ) (OR 10 ) R 9 «£hTI^X« 

m n op 

[0023] R^x/io^is/ism. ^yi/T^-hm, ^*4y^T*-hm. Tkmm, i%mi,< 
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[0024] Mb2] 

-0-R 5 -CR 6 -CHR 7 
V 

-COO-R 5 -CR 6 -CHR 7 

V 

hU^l^lfi, 7°ntV>-S, ^/V^l^K, ^/Vm^lx^Jg, m^- 

[0025] R 6 S:^R 7 ^^tb^M]lJ57:^7K*i^^-Xf*^^#:i-6, 0*b<fii-4, mz& 

tL-X, 0>Rfif . ^n^yf, ffxrftry&t^ W**<l/iry%k^ y^n^^-y 
[0026] 2) MflB^MlJ^TJ?m^tt^m^^i-5^y^-«, T^({b4) 

R 1 -CH=C-R 11 
I 

R 2 

R 1 &rm 2 r±3!ftStUT_blBi:lRl«f3:3eg|$tb5o 
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[0027] 3) ttfiB^^ttw^^^^^^ttffi^^t^m^^m^^^i-^^y^-- 
Wb5] 

R 1 -CH=C— R 3 -R 4 

[0028] ^<Dj;5fciiJ$H^L-C, 0!l;tfc£, TIB 
Wb6] 

unit 1 unit 2 unit 3 
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[0029] z^yh2&Xfi3\ZttJ&'t'Z>}f~A^S'?*- teTfB^I-^py^fc*— /Wfro^ 
Wb7] 




[0030] z<D&ti:m&*b±w>(D&mmmft&. ±m<D£?fmmtf:mMKWMu 

i^x^^fzMm^mmi-^tKx^xm^<nm^MKx^x^m^^— 
&m$rrz 0 ^m^9^-nm^(D^m^m^m^^rM^mmxh 

^-fe/V(D^Xf*a^5nm— 3 jz nu 0*b<f21Onm— 1 n nu «tt)0*L<«lOnm— 
500nm@S"Cfc ; 5o 

z.frLKun-tstixx ^z&m??*?— im (D^nmonmUT, 0 *l< kto.3— 

20nnu i«90*L<fiO.3— lOnm, Hfc£f*L<fc£0.3— 5nnu <fc»9Hfc0*L<t3:O.3— 
2nnu i«9J;«9Si-0*bV^«O.3— lnm-r^«9, Hc#<©^JR^9^— ^-fe/KDB^ 

m^&mm tt^x\ ^tzjb , m ^mm^^-r^t^x^ 
[0031] &m??**—<Dffi'mmmu*?mm (tem) xf*^^x^^njiM«it ( 
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exafs) -eaue-r3£fc#s-e#5o 

(Dmm^i TMingtc&ztiito, TEumMxmmx^t^^m^^^—^^^ 

[0032] z.(d^)\c^m^^-~ *w&\aza-*zm^ ^m^mmicx^mir^t^ 
biz-xv, ^.fih^^mm^mm^^-^^bhx^^o 

[0033] mm^mm&Mmzxv^m^zm&um^ m^5o-2oo°c, ^v<mo 

— i80°c, J;f90*b<«ioo— ieo°cx^ 0 

»^»§*5Mjtt;^r B itt, M^o.i-ioonfug, 0£b<m-5on#r^ 
xmi-^<m—iommxh^ 0 
[0034] mmM^m^^xmrn^^m^mmmbux^ mm^mmb^x^^ym 



WO 2005/085307 



13 



PCT/JP2005/003848 



V^r— /K fll&tf^n^gfc, =*^?m, ?;v?;vm., T^tVi, \?*9>Wt, v^/ 

ur^/v^^vws&^s^y^— fcK*. ^ixjto^w^y^— /v, ^y-fey^ 

i/^^^K{b^^^^^J,^ttW^S^bTtKp^^/vS^Wi-a^y 
-v— icwu ^fi-^n^gt ^/N^^, ^vw/nfe, r^tvi, tyy^gfe, -^w>- 

^^^i^^^>^©aKyT5Wb^^©3R*^j, mm^mmtL-x 
m, ^?m, tf/v?;vm, tw>&, t°*v>m, -^wvafe, :7^/^#<D*°y# 
iat, w^tfvnyi, =i^?m, *ffvz?v& t r^tvt, tr^y^ii, -^w^gfe, 7 

[0035] mm\(om^ wfcw&toWfc^ tfv^—<D&*m. BOfc&wftifK^xm 
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[0036] 0*LV y&WtkLX, ^/V%=-fcjrm g fllag (network) %tt%1&^Wl\Jt!0 , 5 

mmizmfeztiZo -ait. mm^mm^y^xm^tcRm^^mm^ ^/v<d 

j&tuz. £mmmtimwMMum£iffom^bvx®imx%z> 0 
[oo37] ^(Dx^c\^xnhntcmmm^m^^v^—^±M^<<Dm^^x^'o^ 

j^t\ mmm^x^mm^mmir^^mm^mmir^t^Mmir^h(DXi-i 

[0038] MatMJ 

2-:7 ; n~/K7 0 n^>' (22.4 g, 190 mmol), N-^P*^W5K (23.7 g, 133 mmol) 

«9(&^po*/V^^Lfc 0 «^MJ±S®-e*tM(b.p. 80-85 °C / 3 mmHg)L 
z-yti^e-2-y^/^y 0 vi^<xi2A g)£r#fc 0 'H NMR (CDC1 ) 5 = 4.39 (s, 2H), 

3 

5.49 (s, 1H), 5.56 (s, 1H), 7.33-7.51 (m, 5H); 13 C NMR (CDC1 ) 5 = 34.2, 117.2, 

3 

126.1, 128.3, 128.5, 137.6, 144.2. 
[0039] 60Vk^ffr?-hy^-k (1.6 g, 40 mmol) CO DMF (75 mL) IgSSfgl^yvK— /V (7.4 
g, 100 mmol)(DDMF(5 mL)^^^0 c C^DX./c o ±|E-e#fe^fc3-^n^~2-7 
;n-/^ 0 ti^^(3.94 g, 20 mmol)<DDMF(10 mL )^^Srl^iaS"C*P^-^^ ^UX 



WO 2005/085307 



15 



PCT/JP2005/003848 



24 h*i#Lfc 0 K^m-^-m^ox^K^^^/^— "r/v^m^tM. 

i/VXff/Wy&Pv^hy?^— (Hexane-AcOEt)-CiftKb2-[(2-y r ai^/VTy7V^- 
=¥V)^^/V-]^-=¥i/7X2.66 g, 70 %)£r#/c 0 X H NMR (CDC1 ) 8 = 2.59 (dd, 1H, J = 

3 

2.7 Hz, 5.1 Hz), 2.78 (dd, 1H, J = 4.2 Hz, 5.1 Hz), 3.13-3.17 (m, 1H), 3.46 (dd, 
1H, J = 5.8, 11.5 Hz), 3.77 (dd, 1H, J = 3.2, 11.5 Hz), 4.41 (ddd, 1H, J = 0.7, 1.2, 
12.9 Hz), 4.48 (ddd, 1H, J = 0.5, 1.2, 12.9 Hz), 5.34-5.36 (m, 1H), 5.53-5.54 (m, 
1H), 7.45-7.48 (m, 5H); 13 C NMR (CDC1 ) 8 = 44.3, 50.8, 70.5, 73.2, 114.6, 126.0, 

3 

127.8, 128.4, 138.6, 143.9; IR (KBr) 3000, 2924, 2867, 1911, 1812, 1701, 1630, 
1512, 1479, 1407, 1337, 1254, 1205, 1107, 991, 909, 839 cm" 1 ; HRMS (EI): Calcd 
for C H O (M + ) 190.0994, found 190.0998. 

13 16 2 

[0040] (12.5 g, 120 mmol) , _hfB-e#^tv/c2-[(2-^^^/kTy/^= 3 r^^/H 

Hr^i/ 3 ?*!/ (2.85 g, 15 mmolK tetraethyleneglycol mono-2-phenyl-2-propenyl ether 
(4.66 g, 15 mmol), AIBN (172.4 mg, 1.05 mmoO^nnTjvKMig mL) \Z.W&JT 

;^y#H^Tt-48Nf^, mm^rx^mmw^tco %m®.Rj&m&vo&**y 

— MMeOH)(600 mL) tfn<:&v ve*Ky gr@^£iirfc 0 "f^Y\,X±M^W 

—zmm^umfcTxifrmu 12.0 g^v^—^ntimmo %) Q 
[oo4i] mhtbt'mft^feTmm&x&v x ^/^—mt.(Dm^t(x/y/z) = 91/5/4, m 

*¥J^^^-*(Mw) = 31912, Wt^Pifyft^fMMn) = 19468, ^f£cS(Mw/Mn) = 1.64 

Wb8] 




»U l 
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[0042] m£±£3&Pd2222rM&mv>k& 

^y^— (1)(2.0 g), Pd(PPh ) (2.0 g)^v ? ^nn^^(DCM)40 mL^^U120#^ 

3 4 

mmm&vfcM, mfc&mvtco ^m^i2o°cx2mmMmir^t{z.x^x^±/p 
^mm^tco TH¥xm^m,mvM^unwy^-%mm.^mz. 0 pa 

-a^m = 0.40 mmol/g-CfeofCo 
[0043] ^/^^M&XMM^^t, ^JV(Dl&MMik&i^^yt^^{^ld)frh9 

^^^mie)^mxwm^^tm^u wm-r^t^xjo^jm g m/t 
m&^myt^^frht£%mi%^%MXjm &wm.x&o miu m2a) , 

V^L#^-fe/KD[t:#{i*Dj:^r20— 50 nm, J:b^ffi^(BET&) 50.92 m 2 /gXfo^fc 0 
4^mnm£lTt^M£tl% (Ellf)o tfc#^)TO«©Xif iR^-^^^^i 

^/v^—mm^m^m (kek) <D-m.m^tmmmm (7*b^r?hv—, pf) ©if — 

^7-f^l0B£rfflV^$IJ5£U EXAFS^^fTofc^^^Pd-PdJ^^-rHlEgilr - 2.76A 
, mfeWtCN = 4.4t?fe§^i:^S^, 0 f Co ~<Dffi^frhPdfe&mVtMX&Z)~ i!^^ 
^^.PdJ^^^^Tfi^^^ofc^^^^^fc^^O^^O.Tnm^ti^^^c 

o 

[0044] ^±agEPd^2Z^rzM^H^a^ 

/Ky-^— (1)(500 mg) , Pd(PPh ) (500 mg, 0.43 mmol) ^v^nn^^lO mLi^ 

3 4 

L^tL^t-T5/VT/V=3— /vCAmO^SO mL^i^r ^P^-Cvfe/V^F^c (Ella) 

tc^nx8mmmwvtc 0 ^^^mm^4/^<^m^^xi2o o cx5mmm 
mmwi-^tKx^x^/^mm^fc 0 ^.ti^^y—M^m 

#fc 0 Pd##*=0.81 mmol/g-efco7t 0 ^ir/VO^tm^^^ ^(DiH^^^o 
i-^200— 500 nm-efeo/i(|l|lb) 0 TEMpJ^cDf^ /^^^A©^^^- 
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[0045] v-u^y/v Li^a^^M^a^pd^^riffi^i^a^ 

/Ky-^— (1)(200 mg) , Pd(PPh ) (200 mg, 0.17 mmol) £rv^nn^>-20 mUZl?g$? 

3 4 

2.0 g)*P^.T^y^^/v_h^5ir/v^^$^rrt 0 ±mfr&7*#lshLXm&%**S 

V?^?— *M^2.05g£r#fc o Pd^^*=0.043mmol/g-e$)0^ 0 ^JV(DW^ 
-^Mtefei^OO—SOO nm-efcofc 0 

^IJM 4 

[0046] r^/ypbVHh^y^^ii^W^fcffi^T-ia^Pd^^-ii^^o^^ 

/Ky-^— (1)(200 mg) „ Pd(PPh ) (200 mg, 0.17 mmol) ^^nn^ ^20 mUzMM 

3 4 

Lt-T5/VT/V=i— /M00 mLlrt^ t^Px.T5ir/v^^$^r/t 0 '^b^T577°nt° 
/H^^y^^(&±v^y^T|±M:^p o p^FM1020) (2.0 g)^P^.TT$7^°nt°/H^ 

am^gu Mff^Mbf-o B\^mm2o°cx2mmMmir^bKx^x^±/p^m 

^FPd^^^— m^l.89g^#7t 0 Pd-^T*= 0.043 mmol/g-efcofc 0 
5ir/KD?f^{i^^V^b#^-efc<9, ^(DM^^i^lOO— 500 nm-efcoTto 

[0047] MVv^^/uvmm t {z-W^^t^^^wmpd^^— m&m(p&i& 

^y-^— (1)(200 mg) % Pd(PPh ) (200 mg, 0.17 mmol) ^^nn^^y20 raLi^^ 

3 4 

^/WbBMs (Nova biochem|±M:i^pp^Hydroxymethylpolystyrene, 100-200mesh) ( 
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2 g)&m^xtFv^*?-M[:fflm±i^±/v&mM& j tttco ±.m&&7 t #>'hL>x 
mm^^y-^xwcmm^tc^ m^mi^fc 0 m^mm2ox:x2mmMmir 

UW^ttM^UWPd^^— |a^^)1.73g^#/c 0 Pd^fA = 0.009 mmol/g 
-Cfcofco 5:ir/KD?f^«^^"efe i 9, ^(D[i:^{i*D i^:200— 500 nm-efco/c(El2c 

)o 

mmm 6 

[0048] bHH±>^±z3dl^i h izte&ttfrmmwpd*?x*~mrftto<n&&. 

tfV^— (1)(200 mg) , Pd(PPh ) (200 mg, 0.17 mmol) ^v^nn^i/20 niLi^^ 

3 4 

MLtK^^^^/HkW^±^ffi^$^c^MPd^^^-m^^9.80g^#/t o 
Pd^iT*= 0.00078 mmol/g-CfcofCo #!^0fl0>&fli3!Pd^**— mf&%0\*. M 

o 

[oo49] xiz^±Mhmm \jzjm^±M^±mmEd22^^mmi^BM 

^y-^— (1)(200 mg) „ Pd(PPh ) (200 mg, 0.17 mmol) ^v?^nn^^y20 mUC^M 

3 4 

Lt-T^/VT/V=3— /V100 mL^t^r tw!jP;tT5ir/V^J}k£ii:fc 0 itL^T5/^/V 
1 bSfla (Nova biochemttM^D^o^Aminomethylated polystyrene HL, 100-200mesh 
) (2 g)^Px.TT5:yy^/Hb»JJI_h^5:-fe/V^^^fCo -L^^^hLT^ 

^^^y-/vT^m^#L^, ^lE^Lfco %\%mm2o°cx2vmtimi-%z. 

*fcr^^&#Pd^7^— iaj^^ll.52 g^#fc 0 Pd^r*=0.037 mmol/g-Cfco 

fc 0 5-fe/KD?#^«^^v^b#iyt-e$?f9, ^r(D[i:#«^oj:^rioo— 500 nm -efeo7^( 

Bl2d) 0 
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[oo5o] # ^ k \mm&££M£±mmpd222£=mmi£>£& 

*°y-^— (1)(200 mg) „ Pd(PPh ) (200 mg, 0.17 mmol) ^ap^y20 mUZ 

3 4 

&%*#;-;v^mm&uz&^ mj±m^tc 0 %\%Mm2o°cx2mmi]nmirz>- 

nW7^—m.^^tl 0 Pd^T* = 0.002 mmol/g-efeofc 0 ^t/KD^U 
«-efc<9, ^(D\MM\^^20Q— 500 nm-efeo7t(g|2b) 0 

MM 9 

[0051] ^MNi£2a£nM^l^a^ 

/Ky-^— (1) (500 mg) , Ni(PPh ) (443 mg) £>^nt2^;/10 mL^^^Ll2H#^^t 

3 4 

#L7t 0 ^tUO^/— /M0 mL^t^r ^P^T5i?/V^j££-frfc^ £fb^^/- 
/V20 mL^Px.-C5ir/V^^$-frfc 0 ±M^T^>h\^XW^^ /^XWt 

IH^Lfcm, Mil^MLfCo 5l^ic#i20 o c-e2H#r B WPf^-r^ri:^J;oT5-fe/v^ 

m = 0.13 mmol/g-efeo7t 0 
Mfe#>J 10 

[0052] ^MMir^2Z^nffi^L^a^ 

Ttfy-^— (1)(500 mgh [IrCl(COD) ] (67.2 mg) ^v^nn^^lO mUC|g$?Ultl, 

2 2 

la-7^V7;V3- /V50 mL&'&XKM^X^/V&ftZ&^idik, lMJ£tf>/R^f# 
B^T. ^-ei6H#^it#b/c 0 ^tl^T^/— /H40 mL^P^T5ir/]^lllft£-fr 

m20°cx2mmMir^t{zixox^/^mm^± 0 THFxm^m^^m 

m\r?7^— 1^^288 mg^#fc 0 Ir-a"Wm = 0.69 mmol/g-^bofc 0 
MM 11 

[0053] %mm±&2222=Mmm£>£M 
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tf?y^— (l)QOO mgh [IrCl(COD) ] (6.7 mg, 0.01 mmol) £3 «£OTtCl (COD) (3.71 

2 2 2 

mg, O.Olmmol) ^na^y4 mU^^L^^t-T^KT/l^— /V20 mL^t^r 
t^Px.-C^-fe/^?F^$-fr7^^, lMff»7K^#HMT, ^?a-ei6B#Kit#b^: 0 r 
/M30 mL^Dx.-C^ir/V^S$-fr^, ii^^v^hb-C^I^ 

^^y-;v-ct0^#u Mffi^Mb/co 5l^^i20°c-e2B#r^^pB«^i:^J;o 

fc 0 Ir-a-Wm = 0.87 mmol/g „ Pt-a-^ft=0.87 mmol/g-efoofc 0 
»&#!J 12 

[0054] %mmi~±u222£=mtimv>k& 

AuCl(11.62 mg, 0.05 mmol) (1,5-^^^^:1^21.6 mg, 0.1 mmol), 
^y-^— (1)(500 mg) doit^TlrCKCOD) ] (67.2 mg, 0.1 mmol) &i??W2^^10 mL 

2 2 

\Z.mM^tl\Z.t-T*/VTsV^— /V50 mL^^t^Px.-C5-fe/V^^$^/'#, lM 
ffi^7Km#fflMT, ^M-ei60#F^#Uc: o ^tvi^^/-/V325 mL^Px.-C5"fe 

#m^b^Mlr-Au^^^-m^248 mg£r#7t 0 Ir^^A=0.61 mmol/g , 
Air^fi = 0.20 mmol/g-tr&ofCo 
13 

[0055] ^ffi^Ii-Pt^J^-^Bfetag^Efe 

■mmmioxntMmm^y^— la^as.s mg , o.oi mmoD^v^mi^?^ 

2 mL) WM-^U lMBt(D7K^#fflMT, ^?a-e30^^^#L/c o rtl^PtCl (COD) 

2 

(3.71 mg, O.Olmmol) ©^nn^^y (3 mL)^^7K##H^T^^o<«9iPx.fc 

UJZ&m^mmr-PtPvXp—mi&mO mg£#fc 0 Ir^fft=0.61 mmol/g , Pt 
^fm = 0.87 mmol/g-e&ofc 0 

[0056] &mmpttt* i ?x*~m.rfLVo(D&i£ 

*Ky^— (1)(500 mg)^U?Pt(PPh) (500mg)^v ? ^nci^^l0mLt^^fL-, 12B#P^ 
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mtfoM 15 

[0057] ^^^fej#Pd^^-m5fefe»fflV>feHeck/gl^ 

Hlfe^Il^fe^^d^^Pd^^— m^(-hiE5£tpPIPd-e^iEo ) (62.6 
mg, 0.025 mmol), 3— K^>"KV(102 mg, 0.5 mmol) /V^^;V(lb.2 mg, 
0.75 mmol) fcW&WJ* (138.2 mg, 1 mmol)N-^/V-2-fc°ny^y^(_hfE^cpNMP 

-e^fEo ) (5 mL)^^bi2o°c-ei0#r^*i#bf' o ^^y— /v^p^fc^^Siib-c 

a^^#«^n^h^7^-(PTLC)-effiMbS^^^/K81.9 mg, 93% 

yield) ^#fc 0 m^^wpd^^—m)^m^mm^n&m^Kmm\^fc 0 2 

nd : 92%, 3 rd : 91%, 4 th : 91%, 5 th : 92%<D$L^XWBi^.^ 7l^#7c 0 

l H NMR (CDC1 ) 6 = 1.34 (t, 3H, J = 7.1 Hz), 4.27 (q, 2H, J = 7.1 Hz), 6.44 (d, 

3 

1H, J = 15.6 Hz), 7.36-7.39 (m, 3H), 7.51-7.53 (m, 2H), 7.69 (d, 1H, J = 15.6 Hz); 
13 C NMR(CDCl) 5= 14.3, 60.5, 118.3, 128.0, 128.9, 130.2, 134.5, 144.6, 167.0. 

3 

[0058] *^Jfe#J<Z>HeckK^T*U-^i-o 

urn 




K 2 C0 3 (2 eq) 
NMP, 120 °C, 1 h 



PI Pd , 5 mol % 




mm i6 



[0059] ^ft^wftpw^z—mMmfrm v ^He&Kfc 



WO 2005/085307 



22 



PCT/JP2005/003848 



mMMlX^htlfcM^^U^Pd^^—m.^ (1.25 mg, 5 X 10" 4 mmol) x 3— 
K^^i?V(l0.2 g, 50 mmol) T^y/V^^/V (7.5 g, 75 mmol) $W&jW?J* (13.8 g, 
100 mmol)N-^^/V-2-t: o ny^y>(50 mL) £?II^L120r^24B#P^#Uh o ^ 

rc^-/V(7.3 g, 82.5% yield) ^#fc 0 TON(*— = 82500^0^ 
»&#!J 17 

[0060] fcHH±v^±Z3dl^i h^ffi^^-fr7r^^ffl^Pd^^^-Ml^#)»ffiVN7r 
HeckJx)^ 

— ffi.j^^)(55.6 mg, 5X10" 4 mmol) , 3— K^^i?V(10.2 g, 50 mmol) T^y/Vg^^ 
/V(7.5 g, 75 mmol) fikWtW)^ -A (13.8 g, 100 mmol)N-^/V-2-l:°ciy^y^(50 mL 

)^M-^bi2o °cx2mwmmjz. 0 ^ ^—^n^tzMwm^cw^^mw 
s^tM^p^^^^Lte^gE^hy^^T^^^^b/to a^v-y#^w# 

?J*?xi^Y?77j—XMM\M&.Wi^^(S.V g, 78.2% yield) ^#/t 0 TON = 
78200-efeofc 0 

is 

[oo6i] ^£Hjc^2i±zk[Lltm H^m.^^mmmpd^^-miM^mv^Heck & 
Ilife^e^WctKti^^^/Hk^iJi^S^^-frfc^MMPdy^^— 

(19.1 mg, 1.5 X 10" 5 mmol). 3— K^^irV(1.02 g, 5 mmol) T^y/V^^/V (0.75 
g, 7.5 mmol) ^^y^ (1.38 g, 10 mmol)N-^/V-2-fc: o i3yvV>"(10 mL)£r$l^ 

vi20°cx2mmmwi,fc o ^y—^^tc^m^xmrnmpd^y^— 
m&m^f^ mm^mm^m^^^/^—T/^xmtiM^tc 0 mmm^m^ 

?y~74— XmmMfc.Wi^^(Q.S2 g, 93% yield) £#fc Q TON=284660-efcofc 0 
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mmm 19 

[0062] &ffimPd? ! ?X*-mj&m&m^Z>mm (Sonogashira) fcfc 

MMWteX^tcMWMPd??*?-- #1^*^(12.5 mg, 0.005 mmol) „ 4'-3— KTirh 
^^7^(123.0 mg, 0.5 mmol) „ 7x.^/VT±^U^ (63.8 mg, 0.625 mmol) „ 
^VJ* (325.8 mg, 1 mmol), N-^/W2-fc 0 nU^y>'(2 mL), h/W^^(3mL)«r?S^ 
L80°C-C8B#r H m#bfc o /vSrin^.fc«»aaL-C5IM»SlPd^9^— 

®mmm&= 5 PP m) 0 xrfsh^o^st^^/^— ^-ettmu, tii^ 

(7^^/V^^^/V)T-feh7^7^(85.9 mg, 78.0% yield) 3r#fc 0 

*H NMR (CDC1 ) 6 = *H NMR (CDC1 ) 6 = 2.59 (s, 3H), 7.35-7.37 (m, 3H), 

3 3 

7.53-7.61 (m, 4H), 7.91-7.94 (m, 2H); 13 C NMR (CDC1 ) 5 = 26.8, 88.9, 93.0, 

3 

122.9, 128.4, 128.5, 128.7, 129.1, 131.9, 132.0, 136.4, 197.5 
[0063] ^MMffl<DWM (Sonogashira) Rf&&T^:Kmir 0 

Mbio] 




[0064] &Mmix*?x*-m&to*m\,^*&7kmfr.fxtf; 

mMWlOXmtcmmmrPv^—m&^iUA mg, 0.01 mmolh -<^/-f7Ml« 
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P^VK164.2 mg, 1.0 mmol), (-)^y3^y(3.8 mg, 0,013 mmol) *5j:tJ?h/^^( 
5mL)^f— b?U—7*rp-?m&U 50^J±(D^^J±(^T, ^U^5B#P H W#Uh 0 S 

^tMURW^^V^^/K 147.1 mg, 88.5% yield) £#fc 0 ^^FlWte:47.1 %ee-C 
feofco *H NMR (CDC1 ) 8 = ! H NMR (CDC1 ) 8 = 3.75 (s, 3H), 7.32-7.43 (m, 

3 3 

5H); 13 CNMR(CDC1) 8 = 53.0, 72.8, 126.6, 128.5, 128.6, 138.2, 174.1. 

3 

[0065] *mMM<D^#7km{kRJfc&T^^i- 0 
Dfbii] 



MMffl 21 

[oo66] mmmir-pt^^^m^m^^mvMm 

mmmii^nfcmmmir-pt^^-m^ao.o mg ), -<^M;vmm^^{ 

164.2 mg, 1.0 mmolh (-) v^=t-^V(3.8 mg) 0,013 mmol) *5j;t»/^^(5mL) ^ 

(RW^^Vk^^/Kl25 mg, 75 % yield) £r#fc c ^^FiWte52 %ee-e&ofc 0 
22 

[0067] ^mmv-^y^-n^m^m^^^m\YKm 

164.2 mg, 1.0 mmolh B v^ct-^ (3.8 mg, 0,013 mmol) ^oJ^h/V^^SmL) & 
(R)-^^-^V^^/V(l60.5 mg, 96.5% yield) £#fc c ^7=riWte:52.9 %eeX&ofc 




■MM 23 
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[0068] mmm\r-pt^^-m^m^ m\^^7km^m 

164.2 mg, 1.0 mmolK (-) v^=^vV(3.8 mg, 0,013 mmol) ^oitFfv^^mL) & 
(RW^-^/V^^/V (165.6 mg, 99.7% yield) £#fc 0 ^^FiK*te62.6 %eeXfo^fc 

o 

[0069] m£3Mmm22z£=mmi0m2m!& 

loomL^^fpbT^y-^— ^ww-j^m^^r^o ^^yKm-m^hh^^m 

[0070] ifcjfefljll 

X^-Ul/ (13.42 g, 128.9 mmol) , 4-vinylbenzyl glycidyl ether (3.06 g, 16.1 mmol) , 
tetraethyleneglycol mono-2-phenyl-2-propenyl ether (5.0 g, 16.1 mmol) , AIBN( 
189.6 mg, 1.15 mmol)^nn7}vKM20 mL) ^|§^LT/l^V#H^T-e48B#P^ 

mffigiftT^Mftmwuto ftrzmBCffcm&m&^y— ^(600 m u 

„ i6.2 g ©*°y-7-^#fc(iR$76« 0 nbtitcm^—<DMm^T^:xm&friz>o ^ 

j$Lfc*°y^-^T*°y^-(2)<i;V >5o 
Mfcl2] 
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[0071] 'h-nmrcdsh^j;^ &btiiztfv^~<Dtkyz(x^is>/4-¥~/^>i?s>yy 

)(D&^y^—^$L(Dtk(.x/y/z) = 86/9/5X*3bofCo ii¥^^fKMw) ht 
38000-efeofc 0 

^y-^-(2)(2.0 g), Pd(PPh) (2.0 g)^on^40 mU^§?L12H#flll#L 

3 4 

fco rtUO^/— /H20 mL^#c* iZ.MK.Xmit^tl 0 ±m&&7**>'hL,X%Mf& 

iaot*°y-7-M§^c 0 THFxmw^m^mmmpd^m^j^- (2.o g ) 

^#fc 0 Pd-^fft=0.67 mmol/g-CfcofCo 
[0072] ^t^^bfd^lSMPd'a-W^y^^- (37.3 mg, 0.025 mmol) , 3— K-<^i?V (102 mg, 
0.5 mmol) T^y/V^^^/V (75.2 mg, 0.75 mmol) ^^^y^A (138.2 mg, 1 mmol) 
N-^/V-2-fc°ny>V^(5 mL)^^L120°C-eiB#rBl^#L/i o 7V^riPx. 

5 mu \zmmutM, ^9^^m&^ytx.m^wmn(xRF)xmmvfct^ 

71.8 ppm-efeofc 0 ^tl,^fflV^fc|IL^#|cp(D/^9> ? '>Ai(D13.5 %^^i~^ 0 XRF 

m\^<Dmm^^/^-^x^mummm^m^m7kxm^m7Km 

yield) £#fc 0 

[0073] |IM?!ll5^1:b»!jl^^TO^^^^Pdmm*^PJ^^:^l iC^t 
[ill] 
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Solvent 


Observed 


Diameter of 


Yield of Leaching 




system 


structure 


micelles (nm) 


cinnamate (%) of Pd (%) 


mmm 15 


MeOH-DCM 


networked 


20-50 


93 nd 


tmm 1 


MeOH-DCM 


networked 




80 13.5 



[0074] mmmi5Km^x, paogm^ia^^tt^^ofcCndj^^^fu itmmxup 

fc. ^JS^!I15^*3V^«, i:bWfJlJ:«9^iDl*^ti5v\ '^«§W<7>rf^^fe^ 

[0075] i:h$^^l2 

5%Ir/C (38.4mg, 0.01 mmol) „ ^^yV/HS^^-/V ( 164.2 mg, 1.0 mmol) , (-) 1/ 
^=t-^>-(3.8 mg, 0,013 mmol)*5j;tFh/V^^(5mL)^— h^U— ^cp-CM^L, 

m&m&&&:i,it 0 mm^mm^m^PTLcxmmuR)-^>ry^m^/^(u5A 

mg, 87.5% yield) £r#fc 0 ^^FI|Jl^«2.0 %eetrfeofc 0 

[0076] ^i;^T#fc<£5^^W«, ft*tW^ia^7^^-^|^(^fc 

w^^^fflv^tv^^att, mts mvt. mtte¥£&g&t£j&m<Dmft* 
[0077] mi^mm<Dm^m.^m^9^—m)^m<Dmmmm^mmm(TEM)^M^ 

^ti-e^o a{iDCM- t AmOH=l/5^-ftcp^^°y-^ Pd^ir/K bf^PI^^J;^ 
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DCM-MeOH=l/l^m c F»^y-^ Pd^1?/K e«DCM-MeOH=l/2^^^(D^y 

Pd^ir/K ff*DCM-MeOH=l/3^|^^(D^y-^^ Pd^ir/V^fif Lf'^fD^ 
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m^mm 

en m^^m^mw^KUW^xt^n^uw^m^y^—ummx^x 

x(D^mmtmm^m-xm^m^mmmm^M^^mw^rixM 
M mm^m^9^-<Dm^20nmurxh^m^m2Kmmms.)^mo 

[5] mt^M&&mfrK ^V 5 ?-^ —S^/K £^r>i^ /l^^A, 

o 

mmm^m^K s^wj*. ;v^^^ jvwj*. ^xi^^hm^m^m 
u^ti^p^<thimx^mim.i\^mm.(D < m.^mo 
[7] m^m^omxh^m^m ^mm^mm^o 

do] sum^^H^ ad m^mmt^x(D^mm, m$m>;mm*m~rz>m.* 
, mm^mm^mir^m7^mMmRxim^r.mm^mir^y^-^ B2) 

»*tt#JitLToff«M(;i^ttri^^^ft?,^yN-, &OT3) & 
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R 1 -CH=C-R 3 -R 4 
I 

R 2 

TV-/vm&mu R 3 ri*#3j$^, ^iti-eor/^vy^ -r 9 (or 10 ) - - 

m 

R 9 (COOR 10 ) -Xte-R 9 (COOR 10 ) (OR 10 ) -(^, R 9 te*W^Xte^i§ft 

n op 

-0-R 5 -CR 6 -CHR 7 

V 

-COO-R 5 -CR 6 -CHR 7 

V 



^XftKitl-6(7)7/^S^L, R°ttR°X«R '0^-r^^*J®^-3-6 



i-^^ey-^— ^-f^ (^ 4 ) 
MM 

R 1 -CH=C-R 11 
I 
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Wb5] 

R 1 -CH=C— R 3 -R 4 
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